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(57) ABSTRACT 

A Zoom distance of a camera is determined at a time when 
a Video image is captured. Next, a filtering process is applied 
to the image based upon the Zoom distance. For one 
embodiment, the process of determining the Zoom distance 
includes establishing a reference focal length of a lens 
System of the camera and comparing that reference focal 
length to a measured focal length of the lens System at a time 
when the Video image is captured. Based upon whether the 
reference focal length is greater than or less than the 
measured focal length, a filtering process is applied to the 
image. The filtering process to be applied is Such that when 
the reference focal length is greater than the measured focal 
length, the filtering process removes more high frequency 
components from the image than are removed when the 
measured focal length is greater than the referenced focal 
length. That is, when the image is recognized as being that 
corresponding to a wide angle shot, and hence a lower focal 
length for the lens System, fewer high frequency compo 
nents are removed from the image during filtering. 

11 Claims, 8 Drawing Sheets 
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METHOD AND APPARATUS FOR 
IMPROVING WIDEO CONFERENCING 

VIDEO CAPTURE BY DISTANCE ADAPTIVE 
FILTERING 

FIELD OF THE INVENTION 

The present invention is related generally to Video con 
ferencing Systems and, more particularly, to Video imaging 
preprocessing based upon the degree of Zoom of a camera 
lens within Such a System. 

BACKGROUND 

The use of Video conferencing Systems as a means of 
conducting meetings, presentations and other matters con 
tinues to gain in popularity. Video conferencing Systems 
generally allow users Separated geographically to both See 
and hear one another. A typical Video conferencing System 
is illustrated in FIG. 1. 

Video conferencing System 10 generally includes a local 
station 12 and a remote station 14. Each of the local and 
remote Stations 12 and 14 includes a video conference 
processor 16, a camera 18, a monitor 20, a microphone 22 
and a speaker 24. Certain of these elements may be com 
bined within a single unit. For example, the housing for 
monitor 20 may also include the Video conference processor 
16 as well as the microphone 22 and Speaker 24. In Such 
Systems, camera 18 may be a separate, Stand-alone device or 
may also be incorporated within the housing of monitor 20. 
In other embodiments, each of the elements may be Stand 
alone devices. 

Local Station 12 and remote Station 14 are connected by 
a transmission medium 26. In Some cases, transmission 
medium 26 may be the Public Switched Telephone Network 
(PSTN) or, in other cases, transmission medium 26 may be 
an ISDN line or other transmission medium. 

In general, during the Video conference, Video images 
captured by camera 18 at local station 12 are filtered and 
encoded by Video conference processor 16 prior to trans 
mission to remote Station 14. Similarly, audio signals cap 
tured by microphone 22 are filtered and encoded by video 
conference processor 16 prior to transmission. At remote 
Station 14, Video and audio data received from local Station 
12 are expanded and processed prior to display on monitor 
20 and Speaker 24. Likewise, Video and audio signals 
captured by camera 18 and microphone 22 at remote Station 
14 are encoded by Video conference processor 16 prior to 
transmission to local Station 12. At local Station 12, this 
Video and audio data are expanded prior to display on 
monitor 20 and speaker 24. 

FIG. 2 further illustrates the encoding process performed 
by Video conference processor 16 at local and remote 
Stations 12 and 14. Video signals from camera 18 are passed 
to video processor 28. Video processor 28 performs filtering 
operations on the Video images, for example, to remove high 
frequency components Such as noise produced by camera 
18. Filtered images are passed from video processor 28 to 
Video encoder 30 for compression prior to transmission. 

During a video conference, a variety of images may be 
captured and transmitted by a Video conference System. For 
example, as shown in FIG. 3A, “long shots” in which a 
relatively wide angle Scene is captured as a image may be 
transmitted between local station 12 and remote station 14 
for display. AS Shown, the resulting image displayed on 
monitor 20 at remote station 14 may be such that a user at 
remote Station 14 can view a wide angle presentation or 
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2 
group of people, etc. At various times during the Video 
conference, the user may wish to Zoom in on aspects of the 
presenter or the presentation. FIG. 3B illustrates an example 
where the user has Zoomed in on the presenter, for example, 
during an especially interesting portion of the discussion. To 
effect this Zoom in, the user at remote Station 14 transmits 
Zoom commands to the local camera 18 Stationed at local 
Station 12. In response, camera 18 Zooms in on the presenter 
at local Station 12 So that the resulting image is displayed. At 
other times during the presentation, the user at remote 
Station 14 may wish to Zoom out So that the entire Scene is 
displayed on his monitor 20. 
At times when the scene to be captured by camera 18 has 

a relatively wide angle, certain image details may be unim 
portant and, hence, need not be transmitted to remote Station 
14. However, at the same times, motion within the Scene, for 
example gestures by the presenter towards a presentation 
display, may be important. Accordingly, filtering provided 
by video processor 28 at local station 12 should be such that 
accommodates motion within Sequential Video images but 
need not be Such that a accommodates a great amount of 
image detail. In contrast, during periods of Zoom in, image 
detail becomes important while motion compensation need 
not be as important. Thus, at these times Video processor 28 
should apply filtering to achieve improved image detail. 

Typically, Video processors Such as Video processor 28 of 
Video conference processor 16 are incapable of providing 
different filtering algorithms at different time during a video 
conference. Accordingly, what is needed is distance adaptive 
filtering means which achieve optimum performance 
according to the Scene captured by a camera. 

SUMMARY OF THE INVENTION 

In one embodiment, the present invention provides a 
method of processing a Video image captured by a camera. 
First, a Zoom distance of the camera is determined at a time 
when the Video image is captured. Second, a filtering 
process is applied to the image based upon the Zoom 
distance. For one embodiment, the process of determining 
the Zoom distance includes establishing a reference focal 
length of a lens System of the camera and comparing that 
reference focal length to a measured focal length of the lens 
System at a time when the Video image is captured. Based 
upon whether the reference focal length is greater than or 
less than the measured focal length, a filtering proceSS is 
applied to the image. The filtering process to be applied may 
be Such that when the reference focal length is greater than 
the measured focal length, the filtering process removes 
more high frequency components from the image than are 
removed when the measured focal length is greater than the 
referenced focal length. That is, when the image is recog 
nized as being that corresponding to a wide angle shot, and 
hence a lower focal length for the lens System, fewer high 
frequency components are removed from the image during 
filtering. 

These and other features and advantages of the present 
invention will be apparent upon review of the Specification 
which follows and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the present invention are 
illustrated by way of example in the accompanying drawings 
which arc no way intended to limit the Scope of the present 
invention to the particular embodiment shown. 

FIG. 1 illustrates a conventional Video conferencing Sys 
tem. 



US 6,275,252 B1 
3 

FIG. 2 illustrates a conventional Video conferencing pro 
cessor of the video conference system shown in FIG. 1. 

FIGS. 3A and 3B illustrate wide angle and close-up 
Views, respectively, during a Video conference. 

FIGS. 4A, 4B and 4C illustrate various embodiments of 
Video conferencing Systems configured in accordance with 
the present invention. 

FIG. 5 is a flow diagram illustrating a distance adaptive 
filtering method for use according to the present invention. 

FIGS. 6A and 6B illustrate frequency responses of video 
image filters which may be utilized in accordance with the 
present invention. 

DETAILED DESCRIPTION 

A distance adaptive filtering method and apparatus for 
improving video conference Video capture is described. In 
general, a Video camera fitted with a Zoom lens is attached 
to a Video conferencing processor. The Video conferencing 
processor has an associated Video preprocessor which modi 
fies input video Signals from the Video camera to optimize 
the performance of a Video image encoder. Attached to the 
Zoom lens is a lens position measurement device which 
provides lens position information (i.e., the degree of lens 
Zoom) to the video conferencing processor. When the degree 
of Zoom of the camera lens is changed, this information is 
transmitted to the Video preprocessor that then changes its 
processing algorithm in accordance with a desired perfor 
mance level thought appropriate for that degree of camera 
lens Zoom. In other embodiments, the lens position mea 
Surement device is eliminated and the degree of camera lens 
Zoom is tracked by the Video conferencing processor. 
Although, described with reference to particular 
architectures, those skilled in the art will recognize that the 
present invention is equally applicable for use in wide 
variety of Video conferencing Systems. Accordingly, the 
embodiments described below should be regarded as illus 
trative only. 

FIG. 4A illustrates a video conferencing system 50 con 
figured in accordance with the present invention. Video 
conference system 50 includes camera 52 and video con 
ference processor 54. Video conference processor 54 
includes a Video preprocessor 56 and Video image encoder 
58. Video images transmitted from camera 52 to video 
conference processor 54 are filtered by Video preprocessor 
56 to remove undesired image effects and then compressed 
by video encoder 58 prior to transmission. Camera 52 is 
fitted with a Zoom lens 60. Zoom lens 60 is capable of 
alternating its focal length according to Zoom commands. 
The Zoom commands may be provided by Video conference 
processor 54 or by a remote Video conference Station (not 
illustrated). 

ASSociated with Zoom lens 60 is a lens position measure 
ment device 62 which provides lens position information to 
Video conference processor 54 according to the degree of 
lens Zoom of Zoom lens 60. The lens position information 
provided by lens position measurement device 62 is used by 
Video preprocessor 56 to apply an appropriate Video filter to 
the Video image data transmitted by camera 52. That is, 
during times when Zoom lens 60 has a relatively long focal 
length, thus indicating a close-up image is being transmitted 
by camera 52, video preprocessor 56 will provide filtering 
appropriate the close-up image (e.g., filtering designed to 
provide a relatively high degree of detail in the Video 
image). Conversely, at times when Zoom lens 60 has a 
relatively short focal length, indicating a wide angle video 
image is being transmitted by camera 52, Video preprocessor 
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4 
56 will apply filtering appropriate for a wide angle view 
(e.g., filtering which allows motion within the Video image 
to be captured). 

FIG. 4B illustrates alternative embodiment of a video 
conferencing System 60 configured accordance with the 
present invention. Video conference system 60 includes 
camera 62, encoder 64 and processor 70. Encoder 64 
includes a filter block 66 and an encoding block 68. Video 
images transmitted by camera 62 are filtered in filter block 
66 prior to being compressed in encoding block 68. The 
compressed images are then passed to processor 70 for 
transmission. 
Camera 62 is fitted with a Zoom lens 72. ASSociated with 

Zoom lens 72 is lens position measurement device 74 which 
provides lens position information to processor 70. Proces 
Sor 70 is configured to provide filter instructions to filter 
block 66 according to the lens position information from 
lens position measurement device 74. When lens position 
measurement device 74 indicates that lens 72 has a relatively 
Short focal length (i.e., a wide angle shot), processor 70 will 
instruct filter block 66 to apply an appropriate filter to insure 
Video image performance level appropriate for a wide angle 
shot. Conversely, when lens position measurement device 74 
indicates that Zoom lens 72 has a relatively long focal length, 
processor 70 will instruct filter block 66 to apply a video 
filter to the images from camera 62 to ensure a performance 
level thought appropriate for a close-up shot. The filtered 
Video images are then passed to encoding block 68 for 
compression prior to transmission. 

Those skilled in the art will recognize that filter block 66 
may be configured to provide a number of different filters to 
images from camera 62. Where digital filters are used, the 
filter parameters may be stored in a look-up table (e.g., in an 
associated memory device) for recall according to the filter 
instructions provided by processor 70. Other embodiments 
will utilize only two filters, one of which may be selected at 
a time. Of course, Several filters may be combined to achieve 
optimum performance of Video conference System 60 
depending on the image being captured by camera 62. 

FIG. 4C illustrates yet a further embodiment of a video 
conferencing System configured in accordance with the 
present invention. Camera 80 includes an imaging System 
82, a focusing motor 84, a focusing and lens mounting 
system 88 and a lens system 90. Video images captured by 
imaging System 82 through lens System 90 are transmitted as 
image data to a Video preprocessor/filter as discussed above. 
Zoom commands are received by focusing motor 84 from 
the Video conference processor associated either with a local 
or remote Station. The Zoom commands cause focusing 
motor 84 to adjust the focal length of lens system 90 using 
focus and mounting system 88. It will be appreciated that the 
focus and mounting System 88 may be one of Several focus 
and mounting System for camera lenses as are known by 
those skilled in the art. 

In this System, the video conference processor keeps track 
of the Zoom commands transmitted to focusing motor 84. 
Based upon these Zoom commands, filter commands are 
provided from the Video conference processor to the Video 
preprocessor/filter. The filter commands instruct the video 
preprocessor to apply Video filtering appropriate for the 
degree of Zoom to be applied to lens system 90. 

FIG. 5 illustrates a distance adaptive filtering process for 
use according to the present invention. The process illus 
trated in FIG.5 may be applied in any of the abovedescribed 
embodiments or other Similar Systems. Distance adaptive 
filtering process 100 starts when called at step 102. Next, at 
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step 104 a Zoom distance is determined. As described above, 
the Zoom distance will correspond with the focal length of 
a camera lens System. In those cases where a lens position 
measurement device is used, the Zoom distance may be 
determined from the lens position information provided by 
the lens position measurement device. Alternatively, for 
those embodiments (e.g., the embodiment described with 
reference to FIG. 4C) where the video conference processor 
keeps track of Zoom commands, the Zoom distance may be 
determined by the Video conference processor itself. 

Once the Zoom distance has been determined, process 100 
applies a filtering proceSS based on the Zoom distance at Step 
106. The filtering process is generally implemented by a 
Video preprocessor as described above. The filtering proceSS 
used will depend upon the Zoom distance Such that when a 
wide angle shot is recognized, a filtering process appropriate 
for a wide angle view is implemented. Conversely, when a 
close-up shot is recognized, a filtering process appropriate 
for image detail and close-up view is implemented. Other 
filters may also be applied as discussed above. According to 
one embodiment, a reference focal length is established and 
compared with the measured focal length from step 104. If 
the reference focal length is less than the measured focal 
length (e.g., a close-up shot), close-up filtering is used. 
Otherwise, if the reference focal length is greater than the 
measured focal length, wide angle filtering is used. 

Next, at step 108, a test is made to see whether further 
camera Zoom (in or out) has been ordered. If So, the process 
returns to step 104 to determine the new Zoom distance. 
Otherwise, the process moves to step 110 to determine 
whether the video conference has been completed. If not, the 
current filtering proceSS is applied for the next video image. 
This process continues until the Video conference ends at 
step 112. 

FIGS. 6A and 6B illustrate frequency responses of various 
Spatial filters which may be applied by a Video preprocessor 
according to lens position information. The filter having the 
frequency response shown in FIG. 6A is a low pass filter 
with a cut-off frequency of F1. Such a filter may be appro 
priate for wide angle shots where fewer high frequency 
components of a Video image are required. 

Then, as lens position information which indicates a 
close-up image is provided, a Video preprocessor may adapt 
in accordance with the present invention to employ a filter 
having a frequency response Similar to that shown in FIG. 
6B. The filter having a frequency response Similar to that 
shown in FIG. 6B has a cut-off frequency of F2, higher than 
F1. This indicates that more high frequency components of 
the Video image are passed by the filter, as may be appro 
priate when further image detail is required during a close 
up. 

Of course other spatial and temporal filters as are com 
monly used in the Video conferencing arts may be employed 
by a Video preprocessor and adapted based upon camera lens 
position information in accordance with the present inven 
tion. Accordingly, although the present invention has been 
described with reference to certain Specific illustrated 
embodiments, the present invention should not be limited 
thereby. Instead, the present invention should be measured 
only by the claims which follow. 
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What is claimed is: 
1. A video conference System, comprising: 
a camera having a lens System with a variable Zoom 

position and configured to provide an indication of Said 
Zoom position; 

a Video processor configured to receive an image from 
Said camera and Said indication of Said Zoom position 
and to digitally filter said image using filter coefficients 
retrieved from a look-up table according to Said indi 
cation of Said Zoom position to produce a filtered 
image; and 

a processor configured to transmit Said filtered image to a 
receiving unit acroSS a transmission medium. 

2. A video conference System as in claim 1 wherein Said 
camera is further configured to provide an indication of Said 
Zoom position by establishing a reference focal length of 
Said lens System, comparing a measured focal length of Said 
lens System at Said time when Said image is captured to Said 
reference focal length and deciding whether said reference 
focal length is greater than Said measured focal length, 
wherein when said reference focal length is greater than Said 
measured focal length Said Video processor is configured to 
apply a first filtering process to Said image, and otherwise to 
apply a Second filtering process to Said image. 

3. A video conference System as in claim 2 wherein Said 
first filtering proceSS removes more high frequency compo 
nents from Said image when Said measured focal length of 
Said lens System is less than Said reference focal length than 
are removed by Said Second filtering process when Said 
measured focal length of Said lens System is greater than Said 
reference focal length. 

4. A video conference System as in claim 1 wherein Said 
Video processor is further configured to compress Said image 
prior to transmission acroSS Said transmission medium. 

5. A video conference System, comprising first and Second 
Video conference Stations communicatively coupled through 
a transmission medium and each Video conference Station 
having a camera fitted with a Zoom lens and an associated 
Video processor, wherein Said associated Video processor is 
configured to digitally filter imageS received from Said 
asSociated camera according to an indication of Zoom posi 
tion of Said associated camera to produce filtered images and 
transmit Said filtered images to the other Video conference 
Station across the transmission medium. 

6. The video conference system of claim 5 wherein the 
Video processors are configured to digitally filter the images 
using filter coefficients retrieved from a look-up table. 

7. The video conference system of claim 5 wherein the 
filtered images are compressed prior to transmission. 

8. A method of filtering image in a Video conference 
System, comprising the Steps of receiving images from a 
camera, receiving an indication of a Zoom position at the 
time when said images are captured from Said camera, 
digitally filtering Said images received from Said camera 
according to Said indication of Zoom position of Said camera 
to produce filtered images, and transmitting Said filtered 
image to a receiving unit. 

9. The method of claim 8 wherein the digital filtering is 
performed using filter coefficients retrieved from a look-up 
table. 

10. The method of claim 8 wherein the filtered images are 
transmitted acroSS a transmission medium. 

11. The method of claim 10 wherein the filtered images 
are compressed prior to transmission. 
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